Shock Timing and Equation of State Platforms on the National Ignition Facility

VISAR Diagnostic Keyhole Platform

Planar Geometry Platforms

VISAR: Velocity Interferometer System for Any Reflector Ignition shock timing Planar x-ray drive with half-hohlraum geometry

The VISAR is an optical probing diagnostic that tracks target motion through Shocks are tracked in the liquid deuterium fill inside a spherical capsule® VISAR view of the target is achieved with a fold mirror mounted on the target
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®; Image plane camera Mirrors placed in the cone provide additional views of the capsule (a 2-mirror Equation of state packages can be driven with >100 Mbar of drive pressure
variant has been fielded successfully and a 4-mirror design is in development
Image relay from target to detector y & P ) 7
. 0.8- 30- Sl 200
VISAR: Velocity Interferometer System - i | ,w‘| :
e NIF VISAR features*: for Any Reflector — 0 z _ 6D > ik 150 5
— Velocity accuracy approximately 1% _—__ Pole e g £ 0 2
. . : - * aperture g i E sl 0. > 15 - 100 &
— Time resolution 0.5% of the data window A ’ <. B iy 7% = Eﬁfﬁifment 5 - ~
5 ! = .IO_— L =
— Spatial resolution <20 ym > po- S | 0. > 55 - 50 2
« Two streak detectors record phase information O ( ) o N : :
. . . e s @) T - 0.0- 0 lmmsied L
simultaneosly with different sensitivities o J_I/ 4 1000 [ 07 R LT
e Available flelds of view: 1 mm and 2 mm fime > _ time | :‘% D ptter s 5 __ N ° S mems)
e Arbitrary orientation of streak slit relative to target > @ | Mirror, E N | _ Time (ns)
image for each channel :eglcjg’ilon Time (e T e - Warm target or cryogenic (deuterium) target
Ime (NS 00— 1I4I — 1I6I — 118I — 2|0
Doppler shift < fringe phase < velocity —— » Utilizes full NIF drive for maximum shock pressure
. Feedback for cone « Shock states >100 Mbar can be achieved
« Tests drive symmetry fractiontuning
Phase space of material states probed by VISAR .
VISAR can diagnose single and multiple strong shocks in transparent media, Ramp compression
as well as the motion of free surfaces. Velocities up to 150 km/s demonstrated
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Appropriately designed experiments can probe a wide phase space between the principal
Hugoniot and principal isentrope of many materials using VISAR as the means to
determine the thermodynamic state. N
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